Solution behavior and crystallization of cytochrome bc₁ in the presence of amphipols.
Detergents classically are used to keep membrane proteins soluble in aqueous solutions, but they tend to destabilize them. This problem can be largely alleviated thanks to the use of amphipols (APols), small amphipathic polymers designed to substitute for detergents. APols adsorb at the surface of the transmembrane region of membrane proteins, keeping them water-soluble while stabilizing them bio-chemically. Membrane protein/APol complexes have proven, however, difficult to crystallize. In this study, the composition and solution properties of complexes formed between mitochondrial cytochrome bc1 and A8-35, the most extensively used APol to date, have been studied by means of size exclusion chromatography, sucrose gradient sedimentation, and small-angle neutron scattering. Stable, monodisperse preparations of bc1/A8-35 complexes can be obtained, which, depending on the medium, undergo either repulsive or attractive interactions. Under crystallization conditions, diffracting three-dimensional crystals of A8-35-stabilized cytochrome bc1 formed, but only in the concomitant presence of APol and detergent.